Increase in sympathetic outflow by paraventricular nucleus stimulation in awake rats.
Our previous studies demonstrated that stimulation of the hypothalamic paraventricular nucleus (PVN) in anesthetized rats evoked a depressor response accompanied with a decrease in sympathetic outflow (H. Kannan, A. Niijima, and H. Yamashita, J. Auton. Nerv. Syst. 19: 83-86, 1987; H. Yamashita, H. Kannan, M. Kasai, and T. Osaka, J. Auton. Nerv. Syst. 19: 229-234, 1987). Because anesthesia may alter cardiovascular responses, we examined in conscious rats the effects of PVN stimulation on arterial pressure, heart rate, and renal sympathetic nerve activity. Electrical stimulation through chronically implanted electrodes evoked increases in arterial pressure and renal sympathetic nerve activity with a slight decrease in heart rate. The magnitude of responses was dependent on the frequency and the intensity of the stimulus. Latency of the excitatory response of the renal sympathetic nerve activity was approximately 70 ms. Microinjection of L-glutamate (0.5 M, 200 nl) into the PVN area also elicited increases in blood pressure and renal sympathetic nerve activity. These results suggest that activation of PVN neurons in conscious rats produces pressor responses due to an increase in the sympathetic outflow. These findings contrast with those obtained previously in anesthetized rats.